
US 2005O25O109A1 

(19) United States 
(12) Patent Application Publication (10) Pub. No.: US 2005/025.0109 A1 

Peters et al. (43) Pub. Date: Nov. 10, 2005 

(54) CUSTOMIZED MICRO-ARRAY (22) Filed: May 4, 2004 
CONSTRUCTION AND ITS USE FOR 
TARGET MOLECULE DETECTION Publication Classification 

(76) Inventors: Lars-Erik Peters, Lafayette, CO (US); (51) Int. Cl." .......................... C12Q 1/68; G01N 33/543 
Jose Remacle, Malonne (BE); Konrad (52) U.S. Cl. ................................................. 435/6; 436/518 
Beyreuther, Heidelberg (DE) (57) ABSTRACT 

Correspondence Address: The present invention relates to a detection and quantifica 
KNOBBE MARTENS OLSON & BEAR LLP tion method of different sets of target molecules (1,3), being 
2040 MAIN STREET possibly present Simultaneously in a biological Sample by 
FOURTEENTH FLOOR the use of a microarray present upon a Solid Support Surface 
IRVINE, CA 92614 (US) (6) and comprising different Sets (A, B) of capture molecules 

(2, 4), present in different locations (8, 9) of the solid support 
(21) Appl. No.: 10/839,780 surface (6). 

  



Patent Application Publication Nov. 10, 2005 US 2005/025.0109 A1 

Fiorure 1 

/ 
() 
O 

Figure 2. 

  



US 2005/025.0109 A1 

CUSTOMIZED MICRO-ARRAY CONSTRUCTION 
AND ITS USE FOR TARGET MOLECULE 

DETECTION 

FIELD OF THE INVENTION 

0001. The present invention is related to a method and kit 
of detection, identification and/or quantification of multiple 
target molecules possibly present Simultaneously in a 
Sample. 

BACKGROUND OF THE INVENTION AND 
STATE OF THE ART 

0002 Identification of multiple expressed genes, of 
organisms or of micro-organisms can be based on the 
presence in their genetic material of Specific Sequences. 
Identification and quantification of expressed genes is usu 
ally performed after reverse transcribing mRNA into its 
corresponding cDNA and detection of said cDNA via spe 
cific capture molecules present on or attached to micro 
arrayS. Detection of Specific organisms can be performed 
easily by amplifying a particular Sequence of their genomic 
DNA and then detecting and/or identifying these amplified 
Sequences. Quantification of the target Sequences bound to 
their specific capture molecules allows estimation of the 
amount of target molecules present in the initial Sample. 
Preferably, appropriate control means are included and the 
necessary corrections made to take into account the effi 
ciency of the different Steps, Such as the copying or ampli 
fication of target Sequences and their capture via hybridiza 
tion upon a micro-array. 
0.003 Micro-arrays bearing arrays of nucleotide 
Sequences are being produced mainly according to two 
methods. The first method, described in U.S. Pat. Nos. 
5,510,270 and 5,700,637, is based on photolithographic in 
Situ Synthesis of capture molecules or Sequences on a Solid 
support. Photolithographic DNA synthesis uses rapid solid 
phase phosphoramidite chemistry. Positional and Sequential 
control are achieved by a combination of 5'-photoprotected 
phosphoramidites, which can be activated by irradiation 
with light, and a Set of masks containing holes at appropriate 
positions through which light can pass. Upon excitation, the 
photoprotecting groups present on partial oligonucleotide 
Sequences, Synthesized earlier during the process, are 
removed and the oligomers are extended by another nucle 
otide after adding the relevant monomer. Current coupling 
efficiencies impose an actual size limit of about 25 bases to 
these chips. Beyond this limit, incomplete products accu 
mulate. 

0004. The photolithographic method results in the pres 
ence of Short oligonucleotides on a Support. Using this 
methodology, a gene or a gene Sequence is identified by a 
Series of capture Sequences of the same Species rather than 
by a unique Sequence. To be able to control Specific hybrid 
ization of a particular target Sequence, it is necessary to 
perform for each Sequence a control, the control Sequence 
being identical to the initial Sequence but for one base 
difference. The main advantage of the method is the possi 
bility to miniaturize the thus obtained arrayS or chips and to 
generate high-density arrays containing Several thousands of 
capture Sequences. 

0005 The second method is based on the chemical or 
enzymatic Synthesis of capture Sequences before mechanical 
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deposition onto known specific locations of the array Sub 
strate. With this method, there is no restriction in the size of 
the Sequences to be spotted, deposited or attached. One 
major advantage of the deposition technology, compared to 
the in Situ Synthesis approach, is its great Versatility. This 
method allows production of micro-arrays or chips for 
Virtually any molecule of interest including but not limited 
to nucleic acid Sequences of any length, antibodies, lipids, 
carbohydrates, Small chemical compounds, etc. Further 
more, the Synthesis of Sequences can be optimized, 
Sequences can be purified, their quality checked before use 
and/or their concentration adjusted before coupling to the 
Solid Surface. However, one disadvantage of the method is 
that the process is time-consuming Since each Sequence has 
to be handled Separately before spotting on the micro-array 
or chip, thereby limiting the size of the arrayS. 

0006 The chemistry of a hybridization-to-oligonucle 
otide micro-array is clearly different from that of an array 
constructed with long DNA capture Sequences or molecules. 
It has been observed that long Specific capture Sequences 
give much better binding of a complementary target 
Sequence present in a Solution or Sample than their corre 
sponding short fragments. In practice long polynucleotide 
capture Sequences are used for direct binding of long poly 
nucleotide target molecules or Sequences. In a typical gene 
expression experiment, the capture Sequences for cDNA 
binding contain 50 bases or more, for example 70 bases, or 
may even contain 600 bases or nucleotides. 
0007 When short oligonucleotides of 15-20 bases only 
are used as capture sequences (see e.g. U.S. Pat. No. 
5,510,270) adequate detection, identification and/or quanti 
fication of long cDNAS is possible provided some modifi 
cations to the detection protocol. The RNA is first reverse 
transcribed into its corresponding cDNA by using a primer 
carrying a transcription Start Site for T7 RNA polymerase. 
This cDNA is then retranscribed in vitro into several RNA 
copies which are then cut into Small pieces. These Small 
RNA fragments are then used for hybridization on arrays 
bearing a Series of capture Sequences for each of these RNA 
fragments. Fragmentation is necessary to ensure Sufficient 
access of the target RNA sequences to the very short capture 
Sequences. Specific algorithms are required to adequately 
correlate the hybridization pattern of these different capture 
molecules with the original Sequence(s) of the target DNA or 
mRNA. 

0008. A similar adaptation is made for the detection of 
double stranded DNA (dsDNA), which will preferentially 
re-associate in Solution rather than being hybridized on 
capture Sequences present on or attached to a Solid Substrate. 
Again the amplicons have to be retranscribed into RNA 
using a double amplification process performed with prim 
er(s) bearing T3 or T7 sequences and then a retrotranscrip 
tion with a RNA polymerase. These RNAS are cut into 
pieces of about 40 bases before being detected on an array 
(see e.g. example 1 of international patent application 
W097/29212). The above technique was herein applied for 
the identification of the Mycobacterium tuberculosis rpoB 
gene, using capture nucleotide Sequences of less than 30 
nucleotides. The described method is complicated in the 
Sense that it does not allow direct detection of amplicons 
resulting from genetic amplification reactions (Such as 
PCR), but requires another cycle of reactions and copying of 
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target Sequences, which each introduce extra bias in the 
quantification of Said target Sequences. 
0009. Despite some disadvantages, the construction of 
micro-arrayS Via chemical Synthesis and deposition of oli 
gonucleotides or Short polynucleotide Sequences, is useful, 
Since it is a fast and low-price process. In addition to that, the 
design of capture molecules or Sequences can be easily 
adapted according to the requirements of the Sequences to be 
analyzed or discriminated. 
0.010 Capture molecules do not necessarily have to con 
sist of nucleotide Sequences. Target molecules may as well 
be antibodies, antigen, receptorS or ligands to be detected or 
captured by binding to their respective corresponding coun 
terparts (antibody, antigen, ligand, receptor, ...). The above 
list of examples is non-exhaustive. 
0.011) A customer is not always served with standard 
micro-arrays even though these may allow detection of a 
large amount of different target molecules. He may want to 
detect target molecules that are not custom, or may want to 
refine the level of discrimination. There is thus an ever 
increasing demand for customized or Semi-customized 
micro-arrays to which the customer can add, at his wish, 
Some extra detection molecules. The basic or Standard 
micro-array that is further customized possibly already 
contains many different capture molecules for well deter 
mined gene detection. 
0012 Standard micro-arrays can be constructed and 
delivered to many users which can then use them for 
detection of Some well defined target genes beside other 
target genes which would change from one application to the 
other or from one user to the other. 

AIMS OF THE INVENTION 

0013 In one embodiment, the present invention provides 
novel detection, identification and quantification methods 
and kit with Standard micro-arrays that can be easily adapted 
for the Specific needs of one or more particular customers for 
the detection of multiple target molecules. 
0.014. One embodiment of the present invention allows a 
customer to detect in one particular experiment one set of 
new target molecules possibly changing from one experi 
ment to the other beside a Set of target molecules which are 
compatible with the capture molecules already bound to the 
Surface of the Solid Support according to a micro-array, Said 
detection of target molecules in both group being quantita 
tive and related to their presence in the Sample. 

SUMMARY OF THE INVENTION 

0.015 The present invention is related to a method of 
detection or quantification of different Sets of target mol 
ecules (a first set and a second set of target molecules) being 
possibly present Simultaneously in a biological Sample, Said 
method comprises the Step of putting into contact these Sets 
of target molecules with a (micro)array present on a Solid 
Support Surface; Said (micro)array comprising a first and a 
Second Set of capture molecules, present in different loca 
tions of the Solid Support Surface. 
0016. In the method of the invention, the first set of 
capture molecules comprises at least 3 capture molecules 
which are specific of the first Set of target molecules, and 
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which fix directly the first set of target molecules by specific 
molecular recognition (preferably by hybridisation), and the 
Second Set of capture molecules comprises at least 3 capture 
molecules which are unrelated and have no direct affinity 
with the Second set of target molecules (and with the first set 
of target molecules); the Second set of capture molecules is 
able to fix the Second Set of target molecules through an 
adaptor molecule which allows a complementary binding 
between capture molecules and target molecules. 
0017 Furthermore, in the method of the invention a 
relative quantification of one Set of target molecules com 
pared to the other Set of target molecules is obtained 
advantageously by a correction factor calculated through the 
use of at least one additional identical target molecule (able 
to bind first Set of capture molecules and Second Set through 
an adaptor molecule) Simultaneously quantified on both 
capture molecules Sets. 
0018. The correction factor used in the method according 
to the invention could be obtained by the person skilled in 
the art by using a target of unknown concentration which is 
able to fix the two sets of capture molecules or by using 
internal Standard having a known concentration added to the 
Sample and Submitted to the same pre-treatment (purifica 
tion, amplification, copy) Steps and the contact step with the 
target molecules to be detected and/or quantified. Said 
international Standard of known concentration is also able to 
bind with the two sets of capture molecules. 
0019. Therefore, in order to allow a suitable quantifica 
tion of the target present in one of the two Sets of target 
molecules, the person skilled in the art can identify the ratio 
between the two signals resulting from binding upon two 
capture molecules in the two sets, Said Signal is obtained in 
order to allow the person skilled in the art to provide a 
correction factor used for the quantification of the other 
target molecules to be detected and quantified. 
0020. Another aspect of the present invention, is related 
to a detection and a quantification kit which comprises: 

0021 a (micro)array set solid support surface com 
prising a first and a Second Set of capture molecules 
present in different locations of the Support Surface, 
wherein the first Set of capture molecule comprises at 
least three different capture molecules being Specific 
to the target molecules to be detected and quantified 
in a Sample, Said capture molecules of the first Set 
being able to fix directly a first Set of target mol 
ecules, 

0022 and wherein the (micro)array solid support 
Surface further comprises at different locations of the 
Solid Support Surface, a Second Set of capture mol 
ecules comprising at least three capture molecules 
unrelated and having no direct binding affinity to a 
Second set of target molecules (and also the first set 
of target molecules) to be detected and quantified 
and possibly present Simultaneously in the Sample 
with the first Set of target molecules, 

0023 one or more adaptor molecule(s) which allow 
Specific binding of the target molecules of the Second 
Set onto the capture molecules of the Second Set and; 

0024 a correction factor for one set of target mol 
ecules that allows to compare the amount of target 
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molecules of the first set with the target molecules of 
the Second Set being in the Sample. 

0.025 Preferably, in the method and kit according to the 
invention, the capture molecules of the Second Set are 
totipotent capture molecules ("universal micro array' por 
tion). Therefore, they are unrelated and having no direct 
binding affinity to complementary target molecules by their 
own, Said binding being allowed only through adaptor 
molecules. 

0026. According to a first embodiment of the present 
invention, the detection and quantification is performed on 
the (micro)array, divided into at least two different arrays, 
presented on the same Surface of the Solid Support. Each 
array comprises first and Second Set of capture molecules 
present in different locations of the Support Surface. Said at 
least two different arrays, comprising capture molecules of 
the first Set for the detection of the Same target molecules and 
each other different array comprising different Second Sets of 
capture molecules for the detection of other target mol 
ecules, being different from one array to another. This means 
that it is possible to obtain a specific Similar detection on a 
first location of target molecules, and different detection 
pattern of other types of target molecules following binding 
of Said target molecules upon capture molecules of different 
arrays through specific adaptor molecules. Said adaptor 
molecules being different from one array to another array. 
0.027 According to a second embodiment of the present 
invention, the fixing of the target molecules upon the Second 
Set of capture molecules is performed by a consumer addi 
tion of adaptor molecules upon the Solid Support. This means 
that the arrays according to the invention are "semi-cust 
omised' arrays which could be used for obtaining a specific 
binding according to the request of the consumer for Specific 
identifications of target molecules at Specific locations of the 
micro-array Surface. 
0028. According to a first aspect of the present invention, 
the target, capture and the adaptor molecules are or comprise 
nucleotide Sequences. In Said embodiment, the fixing of the 
target molecules upon the Second Set of capture molecules is 
therefore obtained by a sandwich hybridization between the 
capture molecules and the target molecules through adaptor 
molecules being or comprising also complementary nucle 
otide Sequences. 
0029 Preferably said sandwich hybridization is obtained 
by adaptor molecules which comprise a first portion, which 
allows a hybridization by complementary base pairing with 
a specific terminal portion of the capture molecules and a 
Second portion, which is Specific for at least a portion of one 
or more target molecules. 
0030 The specific terminal portion of a capture molecule 
being a nucleotide Sequence, means the 5' or 3' terminal 
portion which is not bound to the surface of the solid 
Support. 

0031. According to another aspect of the present inven 
tion, the target and capture molecules are proteins and 
adaptor molecules are chimeric proteins or hybrid antibodies 
which allows a specific indirect binding between capture and 
target molecules. According to a preferred example, the 
target and capture molecules are respectively 

0032) either antigens and antibodies (or hypervari 
able portions of Said antibodies) 
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0033 or antibodies (or portions) and antigens. 

0034) The invention also provides means to determine (to 
quantify) the amounts of the two sets of target molecules 
detected in the initial sample. The amount of the different 
target molecules is either relative to each other or is cor 
rected into absolute values (pmoles). 
0035 Quantitative detection is corrected by a factor 
which allows comparable and Simultaneously detection of 
all fixed target molecules (fixed to their capture molecules). 
More preferably, in the method according to the invention, 
the quantitative detection is corrected by a detection of at 
least one standard Sequence(s) added to the (biological) 
Sample and Submitted to the same detection StepS as target 
molecules. Said Standard molecule(s) are detected on both 
Sets of capture molecules present on the two locations of the 
Solid Support Surface. 
0036). In another aspect of the invention, the fixation 
efficiency of target molecules on the two groups of capture 
molecules is corrected by a quantitative detection of at least 
one common target in both Sets. In a more specific embodi 
ment, the common target molecule is a housekeeping gene. 
0037 Preferably, 3 standards or 3 target molecules are 
detected and quantified on both Sets of capture molecules, 
each of the target molecules being different in concentration 
by at least a factor 3. 
0038. In order to allow a specific binding between cap 
ture molecules and target molecules, through adaptor mol 
ecules the capture molecules of the Second Set comprise one 
or more terminal reactive chemical function(s) able to bind 
Specifically to the adaptor molecules. Preferably, Said ter 
minal reactive chemical function is Selected from the group 
consisting of aldehyde groups, epoxy groups, acrylate 
groups or a mixture thereof. 
0039 Preferably all capture molecules are attached to the 
Solid Support Surface by a covalent bond or link to form a 
micro-array on the Solid Support Surface. In a first embodi 
ment of the invention, the Second location of the Surface 
contains capture molecules terminated by a reactive chemi 
cal function (Such as an aldehyde group, an epoxide group 
or an acrylate group that may react with a NH2 group of the 
adaptor molecule. 
0040. To avoid sterical hindrance, the capture molecules 
are bound to the Surface of the Solid Support through a Spacer 
(or link) of a particular length. This spacer element or 
molecule may be a polymeric chain of at least 10 atoms, 
possibly branched and Selected from the group consisting of 
poly-ethyleneglycol, polyaminoacids, polyacrylamides, 
poly-aminosaccharides, polyglucides, polyamides, poly 
acrylates, polycarbonates, polyepoxides, poly-ester mol 
ecules or chains, or a mixture thereof Alternatively, part of 
the capture molecule may act as a Spacer molecule. Prefer 
ably, the Spacer molecule is at least 6.8 nm long. Possibly, 
the Spacer molecule is a nucleotide Sequence of between 
about 15 and about 1000 bases, preferably between about 30 
and about 120 bases. 

0041. The method and kit of the invention are particularly 
Suited for the Simultaneous detection, identification and/or 
quantification of biological molecules of interest Such as 
target polynucleotides or nucleotide sequences (possibly 
homologous Sequences Simultaneously present in a biologi 
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cal Sample or test Solution), wherein a basic multi-paramet 
ric micro-array is adapted according to a customer's needs. 
Preferably, the target molecules Such as target polynucle 
otides or nucleotide Sequences (e.g. genomic DNA or RNA 
Sequences or amplicons), prior to detection, are multiplied 
(copy) and/or amplified (genetic amplification) with tech 
niques that are Standard in the art. Alternatively, the detec 
tion signal may be amplified with techniques well known to 
a person skilled in the art. 

0042. In the context of the present invention, the meaning 
of the terms “nucleic acid”, “oligonucleotide”, “array' or 
“micro-array”, “nucleotide Sequence”, “target nucleic acid” 
or “target nucleotide Sequences”, “bind Substantially, 
“hybridizing Specifically to”, “background”, “quantifying 
and the like is as described in the international patent 
application WO97/273 17, which is incorporated herein by 
reference in its entirety. 
0043. The meaning of the term “homologous 
Sequence(s)' is as described in European patent EP 
1266034, which is incorporated by reference herein in its 
entirety. 

0044) The term “solid support” for building micro-arrays 
in the present context is meant to comprise any type of Solid 
material which can be physically handled to perform the 
necessary reactions like incubation of a test Solution or 
Sample possibly containing target molecules or copies of a 
target Sequence. This Solid Support can be unique or can be 
a composite made of Several materials, one of them being a 
Substrate Surface on which capture molecules or nucleotide 
Sequences can be fixed or bound to yield a micro-array. 
Typical examples of Substrates used in the field are polymers 
which may be functionalized (including Submitted to the 
addition of a linker to their surface) in order to better fix the 
capture molecules. Said Substrates or Support Surfaces on 
which the capture molecules are fixed or bound may be a 
porous or non porous Support, may be Smooth or rough and 
may be deposited or placed on top of another Solid Support, 
being made for example of glass or of plastic. 

004.5 The terms “sample”, “biological sample” or “test 
Solution” are meant to comprise any (biological) Sample or 
Solution Suspected to contain a target molecule. Said target 
molecule may be a (micro)organism or obtained from a 
(micro)organism or a component thereof (Such as chloro 
plasts, mitochondries, genes, gene products, proteins, pep 
tide, toxins, antigens, lipids, Saccharides . . . ) 
0046. In the context of the present invention, especially 
polynucleotides or nucleotide Sequences Specific to a 
(micro)organism or to a component (meat, bones, . . . ) 
thereof are being detected by the Second Set of capture 
molecules wherein target molecules are captured by a spe 
cific adaptor molecule. A test Solution may be a Solution 
containing PCR products (amplicon) of a (micro)organism 
or a component thereof. 

0047. In the present context the term “target molecule” 
may refer to a nucleotide Sequence or polynucleotide, but 
also to a protein, a lipid, a Saccharide etc. to be detected in 
a Sample. 

0.048. In the present context, a “capture molecule” may 
comprise a nucleotide Sequence, but may as well comprise 
an antibody or hypervariable portion thereof (Fab, Fab2, 
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etc.), an antigen or epitope thereof, a receptor, a ligand of a 
receptor, ... Specific for a target molecule and/or specific for 
an adaptor molecule. 
0049. In the context of the present invention, the term 
“adaptor” may refer to a polynucleotide Sequence or 
polypeptide sequence (Such as an antibody, chimeric mol 
ecule, etc.) which makes the link between a capture mol 
ecule and a target molecule. 
0050. The invention will be described in further details in 
the following examples and Specific embodiments, by ref 
erence to the enclosed drawings. The examples, embodi 
ments and drawings are not in any way intended to limit the 
Scope of the invention as claimed, neither are the reference 
Signs used. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0051) The FIG. 1 represents the surface of the solid 
support (6) in the form of an array (7), made of two sets of 
capture molecules (A, B) present in different locations (8, 9) 
of the solid support surface. The first set (A) is made of 
capture molecules (2) which are specific for the target 
molecules (1) whereas the Second set (B) is made of capture 
molecules (4), unrelated to target molecules (3). One iden 
tical molecule (X) is simultaneously quantified on both sets 
(A, B) of capture molecules. 
0052 The FIG. 2 represents the surface of a glass slide 
covered with two “semi-customized” arrays (7,7") accord 
ing to the invention. In the first locations (8", 8"), the first set 
of capture molecules (A) is common on both arrays and they 
allow the detection of target molecules of the first group (1). 
However, on the second locations (9,9"), the second sets of 
capture molecules (B, B) are different on both arrays and 
they allow the detection of different target molecules of the 
Second group. One identical molecule (X) is simultaneously 
quantified on both sets (A, B-B") of capture molecules. 
0053) The FIG.3 represents a solid support surface (6) 
according to the invention covered by two sets of capture 
molecules (2, 4) present in different locations of the solid 
support surface (8, 9). The first set of capture molecules (2) 
are specific for a first group of target molecules (1), while the 
Second Set of capture molecules is unrelated to a Second 
group of target molecules (3), but can detect it through the 
use of a target (3) specific adaptor (5). 

DETAILED DESCRIPTION OF THE 
INVENTION 

0054 The present invention is related to a method and kit 
which allows a detection and quantification of multiple 
target molecules (1,3). Possible presented Simultaneously in 
a Sample by the detection after the fixation upon comple 
mentary capture molecules, present upon a Solid Support 
Surface (6) according to an array (7). 
0055 Said surface (6) comprises at least two sets of 
capture molecules (2, 4), presented in different locations (8, 
9) of the solid support surface (6), wherein a first set A 
comprising at least 3 different capture molecules (2) being 
Specific for target molecules (1) to be detected, identified 
and/or quantified, said capture molecules being able to fix 
directly the target molecule 1; and wherein the Second Set B 
comprising at least 3 capture molecules (4), unrelated to 
other target molecules (3) to be detected and quantified and 
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having no different affinity to fix the Said target molecules 
(3), said Second set of capture molecules (4) fixing the target 
molecules (3) through adaptor molecules (5). At least one 
identical molecule (X) is simultaneously quantified on both 
Sets of capture molecules. 
0056 According to a preferred embodiment of the 
present invention described in the FIG. 1 and 3, the capture 
molecules are presented on the Solid Support Surface 6 in the 
form of an array (7, 7, 7"). As described in the FIG. 2, the 
detection can be performed by using a Solid Support Surface, 
comprising at least two different micro-arrays (7", 7") 
present on the Surface (6) of Said Solid Support; 
0057 Said at least two arrays (7,7") comprising capture 
molecules (2) of set A on first location (8", 8") for the 
detection of the same target molecules (1). 
0.058 Furthermore, each array (7, 7") comprising also 
different sets (B, B) of capture molecules (4, 4') for the 
detection of target molecules (3,3') being different from one 
array (7) to another (7"), said second set (B, B) of capture 
molecules (4, 4') being present on the different locations (9, 
9") from the locations (8", 8") of the first set A. 
0059) According to the invention, this standard (micro 
)array is adapted to detect, identify and/or quantify less 
common (other) target molecules (3) by adding to said 
Standard Support Surface (6), that contains already capture 
molecules (2) for at least a first set of target molecules (1), 
adaptor molecules (5) that can bind to totipotent capture 
molecules (4), which can not directly bind to any of the 
target molecules (3) possibly present in a sample or a test 
Solution. Said totipotent capture molecules (4) are already 
present (bound to the Surface (6), on the standard micro 
array (7) to customize. Preferably, said (totipotent) capture 
molecules (4) are nucleotide sequences Such as DNA or 
RNA sequences, possibly with modified backbone. 

0060 Most preferably, attachment (fixation) to the Sup 
port Surface (6) of capture molecules (4) from the Second set 
(B) does not lead to the complete detachment and/or inac 
tivation of Said first Set (A) of capture molecules (2). 
Preferably Said detachment and/or inactivation are kept as 
low as possible. 

0061 The standard micro-array or array (7) of the inven 
tion, prior to customization, thus contains two types of 
capture molecules (2, 4). The first type of capture molecules 
(2) is specific for a first group of target molecules (1), 
whereas the Second type of capture molecules (4) are not 
Specific for target Sequences (1 or 3). They are totipotent, but 
can be made specific through binding of target-Specific 
adaptor molecules (5). 
0.062. In a preferred embodiment of the invention, toti 
potent capture molecules (4), adaptor molecules (5) and 
target molecules (3) are nucleotide Sequences. Advanta 
geously, the adaptor molecules (5) are specific to at least one 
part of the target polynucleotide (3) or of its copy, to allow 
its specific hybridization, detection, identification and/or 
quantification by indirect fixing upon capture molecules (4). 
0.063. The preformed standard assays to be customized, 
also referred to as Standard products (e.g. general chips, 
micro-arrays for the detection of cancer, mouse micro-arrayS 
etc), are micro-arrays with capture molecules for the detec 
tion of a given number of well defined target molecules. The 
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density of the capture nucleotide Sequences bound to the 
Solid Support Surface at a specific location is preferably 
greater than about 10 fmoles, preferably about 100 fmoles 
per cm of Solid Support Surface. The standard products may 
be low density or high density arrayS. Low density arrayS 
make use of a Standard product with a limited number of 
capture molecules for a limited and Selected number of 
target molecules. The micro-arrays and the Standard product 
of the invention contain at least 5, 10, 50, 100, 1000 or 
10000 spots of capture molecules per cm. 
0064. The micro-arrays of the invention can be adapted 
for the detection of additional target molecules at the request 
of the user, in conjunction with target molecules detected by 
the first Set of capture molecules. The same array according 
to the invention can thus be used for the detection of a large 
number of different target molecules, the number of possible 
target molecules to be detected being at least 10, 20, 50, 100 
or even 500 times larger than the number of capture mol 
ecules present. 

0065. The present invention further extends to tools and 
reagents needed to customize the Standard product and 
needed for Subsequent detection, identification and/or quan 
tification. The present invention is for instance also related 
to the above-described adaptor molecules (5) that are used to 
Secure recognition and Specific binding of target molecules 
(3) (possibly present in a biological sample or test Solution), 
to the Second set (B) of capture molecules (4) that are not 
able to bind directly to the Said target molecules (3) present 
in the Sample. 

0066. The second set (B) of capture molecules (4) do not 
have a nucleotide Sequence complementary to a nucleotide 
Stretch of a target molecule (3) to be detected or its comple 
ment. 

0067. In normal working conditions these target mol 
ecules (3), being polynucleotides or nucleotide sequences, 
will not bind to the capture molecules (4) if preferably less 
than 10 Subsequent complementary bases are present or 
normally less than 15 complementary bases are present. 
Preferably there will be less than 5, more preferably less 
than 3, complementary base pairings possible between the 
target molecule and the totipotent capture molecule. Most 
preferably, no complementary base pair binding at all should 
be possible between a target polynucleotide or nucleotide 
Sequence and this totipotent capture molecule. Hybridiza 
tion, as known by the perSon Skilled in the art, is defined by 
the percentage of identity or Similarity of two Sequences and 
is further defined by the hybridization conditions used (e.g. 
Stringent, less stringent or non-Stringent conditions), being 
dependent mostly of the temperature and the Salt concen 
tration. 

0068 An embodiment of the invention concerns customi 
Zable micro-arrays and their construction, Starting from one 
and the same Standard product, to be used for the detection 
of, on one hand, identical and identified target molecules 
and, on the other hand, of non-identified and variable target 
molecules. 

0069. In an embodiment of the invention, the above 
described adaptor molecules (5) contain a sequence (10) of 
at least 30 consecutive nucleotides complementary to the 
target molecule (3) to be identified or to its complement, also 
referred to as the target-Specific part of the adaptor molecule, 
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and a sequence (11) of at least 30 consecutive nucleotides 
Specific for the totipotent capture molecules (4) on which the 
target molecules will be detected and/or quantified indi 
rectly, also referred to as the target non-specific or target 
unrelated part of the adaptor molecule. 
0070. In another embodiment, the target-specific parts 
(10) of the adaptor molecule will consist of nucleotide 
sequences of more than 50 or 70 bases and even more than 
100 or 150 bases. 

0071. In a preferred embodiment of the invention, the 
portion of the capture molecule (4) that is recognized by the 
adaptor molecule (5) exists at the terminal end (the extrem 
ity which is not bound to the surface (6) of the solid support) 
of said capture molecule (4) or is at least close to this end. 
It is preferably not too close to the other part or extremity of 
the capture molecule (4), through which the capture mol 
ecule (4) is attached to the Solid Support Surface (6). 
0.072 In another embodiment of the invention, the toti 
potent capture molecule (4) contains a sequence recognized 
by the adaptor molecule (5) and a sequence not recognized 
by the adaptor molecule (5) and not recognized by a target 
molecule (3). Preferably the latter is a spacer Sequence of at 
least about 20 or 30 bases, preferably at least about 50 or 70 
bases, more preferably at least about 100 or 150 bases long 
or a Sequence comprised between Said parameters. 
0073. In a preferred embodiment, the indirect binding of 
target molecules, via specific adaptor molecules (5) bound to 
totipotent capture molecules (4), will be with the same 
efficiency as the direct binding on the Specific capture 
molecules (2) of the first set (A) present on the Standard 
micro-array product (7). In another embodiment of the 
invention, the amount of adaptor molecule (5) added in the 
Sample Solution is adjusted in order to provide an efficiency 
of binding of target molecules (1,3) that is then identical or 
similar for both sets (A, B), i.e. for the direct and for the 
indirect binding of the target molecules (1,3). 
0.074. In another embodiment, the quantification of a 
target molecule (1, 3) being present in a sample will be 
performed with a correction through the use of internal 
Specific known Standard Sequences that are added in a 
Specific known amount to the Sample. Some of these 
Sequences molecules will be detected by direct binding on 
the first set (A) of capture molecules (2), while other 
Sequences will be detected indirectly trough the use of the 
above-described adaptor molecules (5), both types of bind 
ing possibly being corrected by a coefficient that is different 
for the two sets (A, B). 
0075. In a particular embodiment of the invention, the 
same internal standard will be captured both in the first set 
(A) of capture molecules by direct hybridization and in the 
Second Set of totipotent capture molecules by the use of 
adaptor molecules (5). 
0.076. In another embodiment, the coefficient of correc 
tion for efficiency of hybridization for both sets of target 
molecules is obtained by the use of at least 1 and preferably 
at least 3 common target molecules being detected in both 
Sets of capture molecules. In Still another preferred embodi 
ment, the 3 common target molecules are chosen in the high, 
medium and low copy number of genes present in the 
Sample. The difference in the relative amount of Such genes 
being at least a factor of 3 and preferably being 10 or more. 
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0077. In one embodiment, the correction factor is differ 
ent from one molecule to the other of the same set. The 
correction factor is common for a Subset of molecules and is 
different for another Subset of molecules of the same set. In 
a particular embodiment the molecules are classified into 
different Subset according to their concentration and the 
factor of correction applied is different. 
0078 Quantification of target molecule like genes or their 
product (mRNA or protein) present in a sample is best 
performed using 3 different Scanning Settings in the array 
Scanner (e.g. for the Packard array Scanner Settings used for 
the photomultiplier are 50, 70 and 100). The use of 3 settings 
and 3 targets or 3 internal Standards present at different 
amounts, allows correction for efficiency of binding of both 
Sets of target molecules in the 3 different Scanning Settings. 
0079 According to an embodiment of the invention, the 
efficiency of indirect binding of target molecules (3) on 
capture molecules (4) through adaptor molecules (5) is 
Similar or identical to the direct binding of target molecules 
(1) on capture molecules (2) of at least about 100 or 150, 
more preferably at least about 200 or 300 and more prefer 
ably at least about 400 or 500 bases long. 
0080. In an embodiment of the invention, the micro-array 
contains capture molecules (2) of at least about 100 or 150 
bases, more preferably at least about 200 or 300 bases and 
most preferably at least about 400 or 500 bases long for the 
direct capture of target molecules (1) to be detected in a 
biological Sample or test Solution. 
0081. In another embodiment, the capture molecules of 
both sets (A, B) are composed of a non-specific or unrelated 
Sequence (spacer) being at least about 20 or 30 bases long, 
preferably at least about 50 or 70 bases long and still more 
preferably about 100 or 150 bases long, being attached to the 
Support Surface, and further at their terminal end a sequence 
Specific either for the target molecule (1) or target Sequence 
to be detected (in the case of direct binding) or for the 
adaptor molecule (5) (in the case of indirect binding). The 
Specific or adaptor-specific part (11) of the capture mol 
ecules is at least 10 or 15 bases long, more preferably more 
than about 20 or 30 and even more preferably more than 
about 40 or 50 bases long. The length of the specific 
Sequence of the capture nucleotide sequences (2) able to 
hybridize with the corresponding target nucleotide 
Sequences may be comprised between about 10 and about 60 
bases, more preferably between about 20 and about 30 
bases. “About” in this context means that it is possible to 
have 1, 2, 3 to up to 5 nucleotides more or less than being 
mentioned. 

0082 In a particular embodiment of the invention, the 
capture molecules of the Second set (B) are Synthesized by 
PCR, using as template a common Sequence. One primer has 
a floating Sequence which differs from one capture Sequence 
to the other and is used for the recognition of the adaptor 
molecule (5). 
0083) The arrays or micro-arrays (7,7,7") of the inven 
tion are highly Suited for detection and/or quantification of 
genes expressed by cells, possibly after copying the target 
gene Sequences at least in part into a cDNA Strand and 
hybridization of the cDNA onto specific capture molecules 
provided according to the invention. 
0084. The method of the invention is particularly Suited 
for the detection of Sequences which are homologous to each 



US 2005/025.0109 A1 

other. Discrimination between homologous or nearly iden 
tical Sequences is possible via the use of Small or short 
Specific Sequences. For instance, the target-Specific part of 
the capture molecules of the first group (A) or of the adaptor 
molecule (5), used to discriminate homologous target nucle 
otide sequences (1), may be between about 15 and about 50 
bases long. The percentage of homology is preferably higher 
than about 40% or 50%, preferably higher than about 60%, 
65% or 70%, more preferably higher than about 75%, 80%, 
85% or 90%. 

0085. The method of the invention may even allow 
discrimination between target Sequences that differ in one or 
a few nucleotides only and that thus contain one or a few 
SNPs (single nucleotide polymorphisms). 
0.086 Advantageously, the method and arrays of the 
invention can be used for the identification and/or quantifi 
cation of DNA sequences, Single or double Stranded 
Sequences, either obtained directly from an organism or part 
thereof i.e. without any prior amplification Step-or, alter 
natively, after amplification of part of its genomic DNA or 
RNA. Amplification of target Sequences may be achieved 
via any method known in the art, including but not limited 
to PCR, LCR, NASBA, rolling circle or any other method 
which allows the production of a rather reliable copy of the 
given sequence. One or more (PCR) primers or primer Sets 
may be used in the genetic amplification procedure. Primers 
may be universal primers, consensus primerS and/or type 
Specific primerS. PoSSibly, a kit according to the invention 
may comprise chambers wherein the detection for the pres 
ence of any amplified sequences of (micro)organisms and 
the genetic amplification are performed in one and the same 
chamber. The means for a genetic amplification of target 
nucleotide Sequences obtained from Said (micro)organisms 
may be provided with the kit of the invention. 
0087. The amplified nucleotide sequence may be mRNA 
that is first retrotranscribed into cDNA, possibly using the 
Same primer pair for retrotranscription and amplification. 
0088 Possibly, the presence of any amplified sequence is 
firstly detected during the genetic amplification cycles and 
thereafter identified on the array. 
0089. Detection of the target molecules captured on the 
micro-array can be done via any physical or chemical 
detection method known in the art including but not limited 
to the use of fluorescence marking, colorimetry, biolumi 
neScence, chemiluminescence, electric, Surface plasmon 
resonance, electromagnetic Signals, . . . . Reading and 
interpretation of the capture or hybridization signal is 
enhanced by the fact that the capture molecules are linked to 
well-defined locations of the Solid Support. 
0090 The (insoluble) solid support or the substrate for 
the construction of the micro-array according to the inven 
tion preferably is Selected from the group consisting of 
glasses, electronic devices, Silicon Supports, Silica, metals or 
mixture thereof prepared in a format Selected from the group 
of Slides, discs, gel layerS and/or beads. Beads are consid 
ered as arrays for as long as they have characteristics which 
allow to differentiate them from each other, so that identi 
fication of the beads is correlated with the identification of 
a given capture molecule and So of the target Sequence. The 
above examples are not exhaustive. 
0.091 In an embodiment of the invention, detection, 
identification and/or quantification of captured target 
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Sequences is facilitated by the use of an apparatus compris 
ing at least a detection and/or quantification device to detect 
and/or quantify a signal formed at the location where a target 
molecule or component from a (micro)organism is captured 
on the array, possibly a reading device for information 
recorded upon a Surface of Said Solid Support, a computer 
program for recognizing the discrete regions bearing the 
bound target molecules upon its corresponding capture 
molecules and their locations, possibly a quantification 
program of the Signal present at the locations and a program 
for correlating the presence of the Signal at these location 
with the diagnostic and/or the quantification of the Said 
(micro)organism or component. The present invention 
extends to an apparatus adapted for these purposes and able 
to read the micro-array of the invention and interpret its 
results. 

0092. The present invention further extends to the use of 
a customized array in a kit or detection method for the 
detection, identification and/or quantification of a mixture of 
biological molecules from a first and Second Set of target 
molecules. These target molecules may belong to different 
groups, Sub-groups or Sub-Sub-groups of components or 
(micro)organisms. In an embodiment of the invention, the 
first Set of capture molecules may be specific for individual 
target components or their Sub-groups, whereas the Second 
group is then Specific for all the components of the group or 
Vice versa. 

0093. The method and kit of the invention may be used 
for the detection of any kind of (micro)organism or any 
component thereof. Examples of (micro)organisms and 
components thereof include but are not limited to Staphy 
lococci species Selected from the group consisting of S. 
aureus, S. epidermidis, S. Saprophyticus, S. hominis and/or 
S. haemolyticus, Samples belonging to the Mycobacteria 
genus, Sequences which belongs to the MAGE family or the 
HLA-A family, G coupled receptors, dopamine receptors, 
choline receptors, histamine receptors, members of the cyto 
chrome P450 family, GRAM+ or GRAM-family bacteria. 
0094. One may target groups, sub-groups or individual 
target molecules or target Sequences corresponding to fami 
lies, genus, Species, Subtypes or individual organisms. Pref 
erably, the families, genus, Species, Subtypes or individuals 
are bacteria Such as those Selected from the groups consist 
ing of StaphylococcuS, Enterococcus, Streptococcus, 
Haemolyticus, Pseudomonas, Campylobacter, Enterobacter, 
Neisseria, Proteus, Salmonella, Simonsiella, Riemerella, 
Escherichia, Neisseria, Meningococcus, Moraxella, Kin 
gella, Chronobacterium and Branhamella. The above list is 
not-exhaustive. 

EXAMPLES 

Example 1 

Construction of a Micro-Array having 
Target-Specific Capture Molecules and Target-non 
Specific Capture Molecules and Detection of Target 
Molecules through the use of a Specific Adaptor 

Molecule of 60 Bases 

0.095) Functionalization of the Glass Support 
0096. The glass slides are functionalized for the presence 
of aldehydes according to the method described in European 
patent application EP1184349. 
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0097 Fixation of Target-Specific (set A) and Target-non 
Specific Capture Molecules (set B-) on the Support 
0098. The specific capture molecules are directed against 
59 genes as described by Delongueville et al 2002 (Bio 
chem. Pharmacol. 64:137-149). They target 59 toxicologi 
cally relevant genes in the Rat Hepatochip dualchip (Eppen 
dorf, Hamburg, Germany). Three target-unrelated capture 
molecules are Synthesized and Spotted on the array. These 3 
capture molecules are synthesized by PCR amplification 
from a cloned Sequence of plant inserted into a plasmid. The 
3 target molecules which are fixed through an adaptor on 
theses target unrelated capture molecules are simultaneously 
fixed on 3 target Specific capture molecules. Since 3 target 
molecules are simultaneously quantified on both capture 
molecule Sets, they will allow correction for the quantifica 
tion of the target molecules. 
0099] The PCR sense primers that were used are the 
following: 

PALFAS1 (SEQ ID NO: 1) for sequence 1 : 
5'-gcatggatgttgct citc.gc.gtagacgactggatggctagttact gct 
citg-3' 

PALUCP21 (SEQ ID NO: 2) for sequence 2 : 
5'-agtacgt.cgacagacittagt cctgaagctc.gatggctagttact gct 
citg-3' 

PALL191 (SEQ ID NO: 3) for sequence 3: 
5'-ggctgat catgtactcca aggtttgttatcgatggctagttact gct 
citg-3' 

0100. The sense primers comprise 30 floating bases at the 
5' end (bold) followed by 20 bases specific for the insert. 
0101 The antisense primer was common for the 3 PCR 
reactions. It is aminated at the 5' end and is specific for the 
insert. 

PAL2 : (SEQ ID NO: 4) 
5'-Amine-atgagtttcaagatttcaa.cag-3 

0102) The sequences of the 3 capture molecules are the 
following: 

TPALFAS: (SEQ ID NO: 5) 
5'Amine 
atgagtttcaagatttcaa.catgagtttcaagatttcaa.cagottctgat 
gtttitccttgaagagattaa.gcc caaggagtttacatcttgattgttgttg 
ttcago actittgaacatggttgg to actoggattggctaaaaattgaagtt 
cagagcagtaactagocatccagag cagtalactago catccagtcgtcta 
cgc.gaga.gcaa.catccatgc-3' 

TPALUCP2: (SEQ ID NO: 6) 
5'Amine 
atgagtttcaagatttcaa.catgagtttcaagatttcaa.cagottctgat 
gtttitccttgaagagattaa.gcc caaggagtttacatcttgattgttgttg 
ttcago actittgaacatggttgg to actoggattggctaaaaattgaagtt 
cagagcagtaactagocatccagag cagtalactago catcgagcttcagg 
actaagttctgtcgacgtact-3' 

TPALL19 : (SEQ ID NO: 7) 
5'Amine 
atgagtttcaagatttcaa.catgagtttcaagatttcaa.cagottctgat 
gtttitccttgaagagattaa.gcc caaggagtttacatcttgattgttgttg 
ttcago actittgaacatggttgg to actoggattggctaaaaattgaagtt 
cagagcagtaactagocatccagag cagtalactago catcgataacaaac 
cittggagtacatgatcago: C-3' 
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0103) A negative control consist of a capture molecule of 
identical length comprising a 30 baseS random Sequence 
which is not recognized by an adaptor present in the Solu 
tion. 

0104. The capture molecules are diluted in spotting solu 
tion (EAT Namur, Belgium). The two sets of capture mol 
ecules are spotted with an arrayer using plain pins on 
Spatially Separated locations of the Support. The slides are 
dried 1 h at room temperature. The Slides are washed 2 times 
2 min with washing buffer and 3 times with water. The slides 
are kept at 4 C. until use. 

DETECTION OF TARGET cDNA. ON A 
CUSTOMIZED MICRO-ARRAY OF THE 

INVENTION 

0105 The surface of the Support containing the capture 
molecules of the first and Second Sets are Surrounded with a 
hybridization frame which delimits the surface of the Sup 
port being in contact with the Solution containing the target 
molecules. The array is first incubated for 30 min at 55 C. 
with 3 different synthetic adaptor molecules. The adaptor 
molecules are polynucleotides of about 60 bases. They 
contain 30 bases complementary to the capture molecules 
and 30 bases complementary to the target cDNA sequences. 
The 3 target cDNA are FAS (Accession N: U03470, incor 
porated by reference herein), UCP2 (Accession N: 
AB010743, incorporated by reference herein) and L19 
(Accession N: J02650, incorporated by reference herein). 
0106 The sequences of the 3 adaptor molecules are the 
following: 

AFAS30 : (SEQ ID NO: 8) 
5'-ataaagttittgggctgctgttgtggcaatgcgcatggatgttgct citc 
gcgtag acgactg-3' 

AUCP230 : (SEQ ID NO: 9) 
5'-atgcc attgtcaactgtact gagctggtgaagtacgtogacagacitt 
agtc.ctgaagctc-3' 

AL1930 : (SEQ ID NO: 10) 
5'-cgtc.citcc.gctgtggtaaaaagaaggtgtgggctgatcatgtactc.c 
aaggitttgttatc-3' 

0107 The sequences complementary to the capture mol 
ecules are indicated in bold. 

0108. The adaptor molecules are obtained by chemical 
Synthesis (Eurogentec, Liege, Belgium). After incubation, 
the array is washed with SSC2x Solution. The array is then 
incubated with biotinylated cDNA from rat liver as 
explained here above (Delongueville et al. 2002). After 
hybridization with the biotinylated target cDNA, the arrays 
are incubated with anti-Cyanine antibody (Jackson Immu 
noResearch, Cy3: ref.-200.162,096, Cy5: ref.-200.172.096) 
diluted 1/1000 in B1 buffer containing 0.01% blocking 
agent. The biochips are then washed 4 times during 2 min 
with B1 buffer. The biochips are dried at room temperature 
and scanned with GMS418 ScanArray (General Scanning). 
After digitalization of the picture, the imagene Software 
(Biodiscovery, Marina Del Rey, USA) is used in order to 
delimitate the Spot Surface, integrate the Signal for each spot, 
Subtract the local background around each Spot, identify the 
localization of the Spots and correlate the localization with 
the identity of the target. The quantification of the target 
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present in the Sample is obtained essentially as described 
here above (Delongueville et al. 2002). The quantification of 
target molecules from both Sets are corrected in order to 
determine their amount in the initial Sample used in the 
analysis. Correction is obtained through the use of the 3 
common target cDNAs (FAS, UCP2 and L19 described 
above) Simultaneously quantified on both capture molecule 
SetS. 

Example 2 

Construction of a Micro-Array having 
Target-Specific Capture Molecules and Target-non 
Specific Capture Molecules and Detection of Target 
Molecules through the use of a Specific Adaptor 

Molecule of 80 Bases 

0109 The experiment is performed as in example 1. The 
adaptor molecules used for the detection of the 3 target 
cDNA are polynucleotides of 80 bases. They contain 30 
bases complementary to the capture molecules (bold) and 50 
bases complementary to the target cDNA sequences. 

0110. The sequences of the 3 adaptor molecules are the 
following: 

AFAS50 : (SEQ ID NO: 11) 
5'- 
ataaagttittgggctgctgttgttggcaatgcagaggcaaagaga aggaact 
gcatggatgttgct citc.gc.gtag acgactg-3' 

AUCP250 : (SEQ ID NO:12) 
5'- 
atgc cattgttcaactgtactgagctggtgaccitatgacct catcaaagat 
agtacgtogacagacittagtc.ctgaagctc-3' 

AL1950 : (SEQ ID NO: 13) 
5'- 
cgtoctoc gotgtggtaaaaagaaggtgtggttggaccc.caatgaaacca 
ggctgatcatgtactccaaggitttgttatc-3' 

Example 3 

Construction of a Micro-Array having 
Target-Specific Capture Molecules and Target-non 
Specific Capture Molecules and Detection of Target 
Molecules and Internal Standards through the use 

of a Specific Adaptor Molecule of 60 Bases 

0111. The experiment is performed as in example 1 with 
the detection of 3 common target molecules on both Sets of 
capture molecules. The micro-array also contains 3 internal 
Standard specific capture molecules in Set A (RBCL, 
CAB10B, rubisco activase). Three additional target-unre 
lated capture molecules are used for correction of hybrid 
ization efficiency. They are used to capture adaptor mol 
ecules partially complementary to the internal Standard 
cDNA 

0112 These 3 new target-unrelated capture molecules are 
synthesized by PCR amplification from a cloned sequence of 
plant inserted into a plasmid. The floating Sequences of 30 
bases at the 5' end of the primers differ from example 1. 
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0113. The following sense primers were used: 

PALRBCL1 (SEQ ID NO: 14) for sequence 1: 
5'-tctgttcc.cttacgacitcgataagagctctgatggctagttact gct 
ctg-3' 

PALCAB1 (SEQ ID NO: 15) for sequence 2: 
5'-acticttgctgaggctatt caaggcggcatcgatggctagttact gct 
ctg-3' 

PALRUBI1 (SEQ ID NO:16) for sequence 3: 
5'-atacagttcaatc.gc.cgagtctacgcggtagatggctagttact gct 
ctg-3' 

0114. Again, the Sense primers comprise 30 floating 
bases at the 5' end (bold) followed by 20 bases specific for 
the insert. 

0115 The antisense primer is the same as in example 1 
(SEQ ID NO:4). 
0116. The sequences of the 3 capture molecules used for 
the 3 internal standards are the following: 

TPALRBCL : (SEQ ID NO:17) 
5'Amine 
atgagtttcaagatttcaa.catgagtttcaagatttcaa.cagottctgat 
gtttitccttgaagagattaa.gcc caaggagtttacatcttgattgttgttg 
ttcago actittgaac atggttggtoactggattggctaaaaattgaagtt 
cagagcagtaactagocatccagagcagtalactago catcagagctotta 
to gagtcgta agg galacaga-3' 

TPALCAB: (SEQ ID NO: 18) 
5'Amine 
atgagtttcaagatttcaa.catgagtttcaagatttcaa.cagottctgat 
gtttitccttgaagagattaa.gcc caaggagtttacatcttgattgttgttg 
ttcago actittgaac atggttggtoactggattggctaaaaattgaagtt 
cagagcagtaactagocatccagagcagtalactago catcgatgcc.gc.ct 
tgaatagoctoragcaa.gagt-3' 

TPALRUBI: (SEQ ID NO:19) 
5'Amine 
atgagtttcaagatttcaa.catgagtttcaagatttcaa.cagottctgat 
gtttitccttgaagagattaa.gcc caaggagtttacatcttgattgttgttg 
ttcago actittgaac atggttggtoactggattggctaaaaattgaagtt 
cagagcagtaactagocatccagagcagtalactago catctaccgc.gtag 
actcgg.cgattgaactgitat-3' 

0117 The 3 internal standard cDNA are RBCL (Acces 
sion N: L14403, incorporated by reference herein), 
CAB10B (Accession N: M32606, incorporated by refer 
ence herein) and Lycopersicon pennellii rubisco activase 
(Accession N: AF037361, incorporated by reference 
herein). 
0118. The sequences of the 3 adaptor molecules for the 3 
internal Standards are the following: 

ARBCL30 : (SEQ ID NO:20) 
5'-gtagcttaccctittag acctttittgaagaatctgttcc.cttacgact 
cgataagagctct-3' 

ACAB30 : (SEQ ID NO: 21) 
5'-ccaccacatctgctactgcagtgctgaatgacticttgctgaggctat 
totaaggcggcatc-3' 

ARUBI30 : (SEQ ID NO: 22) 
5'-gacggcttctacattgcc cctoctittcatgatacagttcaatc.gc.cg 
agtctacgcggta-3' 

0119) Three internal standards are added at concentration 
of X,x and X. The relative binding efficiency of both sets of 



US 2005/025.0109 A1 
10 

capture molecules are calculated at the 3 Scanner Settings 
and used for correction of the target detection in both Sets of 
capture molecules. The correction is performed at each 
Scanner Setting for gene which quantification is linear. 
0120) The part of the adaptor molecule that is comple 
mentary to the capture molecule is indicated in bold. 

SEQUENCE LISTING 

<160> NUMBER OF SEQ ID NOS: 22 

<210> SEQ ID NO 1 
&2 11s LENGTH 50 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&22O > FEATURE 

<223> OTHER INFORMATION: PALFAS1 sense primer 

<400 SEQUENCE: 1 
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0121 The adaptor molecules are obtained by chemical 
Synthesis. For the rest, the experiment is performed as in 
example 1 and Signals obtained on the internal Standard 
capture molecules are used for correction of hybridization 
efficiency between the target-Specific and target-nonspecific 
capture molecules. 

gcatggatgttgctotcgcg tagacg act g gatggctagt tact gctotg 50 

<210> SEQ ID NO 2 
&2 11s LENGTH 50 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&22O > FEATURE 

<223> OTHER INFORMATION: PALUCP21 sense primer 

<400 SEQUENCE: 2 

agtacgtoga cagacittagt cotgaagctic gatggctagt tact gctotg 50 

<210> SEQ ID NO 3 
&2 11s LENGTH 50 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&22O > FEATURE 

<223> OTHER INFORMATION: PALL191 sense primer 

<400 SEQUENCE: 3 

ggctgat cat gtacticcaag gtttgttatc gatggctagt tact gctotg 50 

<210> SEQ ID NO 4 
<211& LENGTH 22 
&212> TYPE DNA 
<213> ORGANISM: Artificial sequence 
&22O > FEATURE 

<223> OTHER INFORMATION: PAL2 antisense primer 
&22O > FEATURE 
<221> NAME/KEY: misc feature 
<222> LOCATION: (1) . . (1) 
<223> OTHER INFORMATION: aminated a 

<400 SEQUENCE: 4 

atgagtttca agatttcaac ag 

<210 SEQ ID NO 5 
<211& LENGTH 220 
&212> TYPE DNA 
<213> ORGANISM: Artificial sequence 
&22O > FEATURE 

<223> OTHER INFORMATION: TPALFAS capture molecule 
&22O > FEATURE 

<221> NAME/KEY: misc feature 
<222> LOCATION: (1) . . (1) 
<223> OTHER INFORMATION: aminated a 

22 
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-continued 

<400 SEQUENCE: 5 

atgagtttca agatttcaac atgagtttca agatttcaac agcttctgat gtttitccttg 60 

aagagattaa goccaaggag tttacatctt gattgttgttg titcago actt togalacatggit 120 

tggtoactgg attggctaaa aattgaagtt cagag cagta act agccatc cagag cagta 18O 

actago catc cagtcgtcta C go gaga.gca acatc catgc 220 

<210> SEQ ID NO 6 
<211& LENGTH 220 
&212> TYPE DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE 

<223> OTHER INFORMATION: TPALUCP2 capture molecule 
&220s FEATURE 
<221 NAME/KEY: misc feature 
<222> LOCATION: (1) . . (1) 
<223> OTHER INFORMATION: aminated a 

<400 SEQUENCE: 6 

atgagtttca agatttcaac atgagtttca agatttcaac agcttctgat gtttitccttg 60 

aagagattaa goccaaggag tttacatctt gattgttgttg titcago actt togalacatggit 120 

tggtoactgg attggctaaa aattgaagtt cagag cagta act agccatc cagag cagta 18O 

actago catc gagcttcagg actaagttctg. tcgacgtact 220 

<210 SEQ ID NO 7 
<211& LENGTH 220 
&212> TYPE DNA 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 

<223> OTHER INFORMATION: TPALL19 capture molecule 
&220s FEATURE 
<221 NAME/KEY: misc feature 
<222> LOCATION: (1) . . (1) 
<223> OTHER INFORMATION: aminated a 

<400 SEQUENCE: 7 

atgagtttca agatttcaac atgagtttca agatttcaac agcttctgat gtttitccttg 60 

aagagattaa goccaaggag tttacatctt gattgttgttg titcago actt togalacatggit 120 

tggtoactgg attggctaaa aattgaagtt cagag cagta act agccatc cagag cagta 18O 

actago catc gataacaaac Cittggagtac atgat cagoc 220 

<210 SEQ ID NO 8 
&2 11s LENGTH 60 
&212> TYPE DNA 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 

<223> OTHER INFORMATION: AFAS30 adaptor molecule 

<400 SEQUENCE: 8 

ataaagttitt go.gctgctgt gtggcaatgc gcatggatgttgctotcgcg tag acgactg 60 

<210 SEQ ID NO 9 
&2 11s LENGTH 60 
&212> TYPE DNA 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 

<223> OTHER INFORMATION: AUCP230 adaptor molecule 

<400 SEQUENCE: 9 
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-continued 

atgc cattgt caactgtact gagctggtga agtacgtoga cagacittagt cotgaagctic 

<210> SEQ ID NO 10 
&2 11s LENGTH 60 
&212> TYPE DNA 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 

<223> OTHER INFORMATION: AL1930 adaptor molecule 

<400 SEQUENCE: 10 

cgtoctoc go totggtaaaa agaaggtgtg ggctgat cat gtacticcaag gtttgttatc 

<210> SEQ ID NO 11 
&2 11s LENGTH 80 
&212> TYPE DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE 

<223> OTHER INFORMATION: AFAS50 adaptor molecule 

<400 SEQUENCE: 11 

ataaagttitt go.gctgctgt gtggcaatgc agaggcaaag agaaggaact gcatggatgt 

tgct citc.gcg tagacg acto 

<210> SEQ ID NO 12 
&2 11s LENGTH 80 
&212> TYPE DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE 

<223> OTHER INFORMATION: AUCP250 adaptor molecule 

<400 SEQUENCE: 12 

atgc cattgt caactgtact gagctggtga cctato acct catcaaagat agtacgtoga 

cagacittagt cotgaagcto 

<210> SEQ ID NO 13 
&2 11s LENGTH 80 
&212> TYPE DNA 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 

<223> OTHER INFORMATION: AL1950 adaptor molecule 

<400 SEQUENCE: 13 

cgtoctoc go totggtaaaa agaaggtgtg gttgg accoc aatgaaacca ggctgat cat 

gtactccaag gtttgttatc 

<210> SEQ ID NO 14 
&2 11s LENGTH 50 
&212> TYPE DNA 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 

<223> OTHER INFORMATION: PALRBCL1 sense primer 

<400 SEQUENCE: 14 

totgttcc ct tacgacitcga taagagctct gatggctagt tactgctctg 

<210 SEQ ID NO 15 
&2 11s LENGTH 50 
&212> TYPE DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE 

<223> OTHER INFORMATION: PALCAB1 sense primer 

60 

60 

60 

60 

60 

5 O 
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-continued 

<400 SEQUENCE: 15 

actcittgctg aggctattoa aggcggcatc gatggctagt tactgctctg 

<210> SEQ ID NO 16 
&2 11s LENGTH 50 
&212> TYPE DNA 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 

<223> OTHER INFORMATION: PALRUBI1 sense primer 

<400 SEQUENCE: 16 

atacagttca atc.gc.cgagt citacgcggta gatggctagt tactgctctg 

<210 SEQ ID NO 17 
<211& LENGTH 220 
&212> TYPE DNA 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 

<223> OTHER INFORMATION: TPALRBCL capture molecule 
&220s FEATURE 
<221 NAME/KEY: misc feature 
<222> LOCATION: (1) . . (1) 
<223> OTHER INFORMATION: aminated a 

<400 SEQUENCE: 17 

atgagtttca agatttcaac atgagtttca agatttcaac agcttctgat gtttitccttg 

aagagattaa goccaaggag tttacatctt gattgttgttg titcago actt togalacatggit 

tggtoactgg attggctaaa aattgaagtt cagag cagta act agccatc cagag cagta 

actago catc agagct citta totgagtcgta agg galacaga 

<210> SEQ ID NO 18 
<211& LENGTH 220 
&212> TYPE DNA 
<213> ORGANISM: Artificial sequence 
&220s FEATURE 

<223> OTHER INFORMATION: TPALCAB capture molecule 
&220s FEATURE 
<221 NAME/KEY: misc feature 
<222> LOCATION: (1) . . (1) 
<223> OTHER INFORMATION: aminated a 

<400 SEQUENCE: 18 

atgagtttca agatttcaac atgagtttca agatttcaac agcttctgat gtttitccttg 

aagagattaa goccaaggag tttacatctt gattgttgttg titcago actt togalacatggit 

tggtoactgg attggctaaa aattgaagtt cagag cagta act agccatc cagag cagta 

actago catc gatgcc.gc.ct togaatago: ct cagcaa.gagt 

<210 SEQ ID NO 19 
<211& LENGTH 220 
&212> TYPE DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE 

<223> OTHER INFORMATION: TPALRUBI capture molecule 
&220s FEATURE 
<221 NAME/KEY: misc feature 
<222> LOCATION: (1) . . (1) 
<223> OTHER INFORMATION: aminated a 

<400 SEQUENCE: 19 

atgagtttca agatttcaac atgagtttca agatttcaac agcttctgat gtttitccttg 

5 O 

5 O 

60 

120 

18O 

220 

60 

120 

18O 

220 

60 
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-continued 

aagagattaa goccaaggag tttacatctt gattgttgttg titcago actt togalacatggit 120 

tggtoactgg attggctaaa aattgaagtt cagag cagta act agccatc cagag cagta 18O 

actago catc taccgc.gtag acticggcg at tdaactotat 

<210> SEQ ID NO 20 
&2 11s LENGTH 60 
&212> TYPE DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE 

<223> OTHER INFORMATION: ARBCL30 adaptor molecule 

<400 SEQUENCE: 20 

220 

gtagcttacc ctittag acct ttittgaagaa totgttccct tacgacticga taagagctdt 60 

<210> SEQ ID NO 21 
&2 11s LENGTH 60 
&212> TYPE DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE 

<223> OTHER INFORMATION: ACAB30 adaptor molecule 

<400 SEQUENCE: 21 

ccacca catc toc tactgca gtgctgaatg acticittgctd aggctattoa aggcggcatc 60 

<210> SEQ ID NO 22 
&2 11s LENGTH 60 
&212> TYPE DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE 

<223> OTHER INFORMATION: ARUBI30 adaptor molecule 

<400 SEQUENCE: 22 

gacggcttct acattgcc cc toctittcatg atacagttca atc.gc.cgagt citacgcggta 60 

What is claimed is: 

1. A detection and quantification method of a first Set and 
a Second set of target molecules upon a (micro)array Solid 
Support Surface, said (micro)array comprising a first Set (A) 
and a Second set (B) of capture molecules, present in 
different locations of the Solid Support Surface, wherein the 
first set of capture molecules (A) is made of at least 3 capture 
molecules which are specific of the first Set of target mol 
ecules and fix directly the first Set of target molecules by 
Specific molecular recognition, and wherein the Second Set 
of capture molecules (B) is made of at least 3 capture 
molecules which are unrelated and have no direct binding 
affinity with the Second Set of target molecules, the Second 
Set of capture molecules (B) being able to fix the Second set 
of target molecules through adaptor molecules, and wherein 
a relative quantification of the first Set of target molecules 
compared to the Second Set of target molecules is obtained 
by a correction factor calculated through the use of at least 
one identical molecule (X) simultaneously quantified on both 
Sets (A, B) of capture molecules. 

2. The method according to claim 1, wherein the relative 
quantification of the target molecules belonging to a set are 
classified into at least 2 Sub-sets of target molecules and are 
corrected according to different correction factors. 

3. The method according to claim 1, wherein the target 
molecules belonging to a Set are classified into at least 2 
Sub-sets of target molecules which are quantified by differ 
ent Settings of a detection Scanner. 

4. The method according to claim 2, wherein the Sub-Sets 
of target molecules correspond to different concentrations of 
target molecules. 

5. The method according to the claim 1, wherein the 
detection of the target molecules belonging to the first Set or 
the Second set of target molecules are quantitative and 
wherein Said quantitative detection is corrected by a correc 
tion factor that allows a comparable and Simultaneous 
quantification of all target molecules initially present in the 
Sample and fixed upon their corresponding capture mol 
ecules. 

6. The method according to claim 5, wherein the quanti 
tative detection is corrected by a detection of at least one 
Standard molecule of known concentration added to the 
Sample and Submitted to the same detection Step as the target 
molecules. 

7. The method according to claim 5 wherein at least one 
target molecule is detected on both sets (A, B) of capture 
molecules. 

8. The method according to claim 6, wherein the fixation 
efficiency of target molecules on the two sets (A, B) of 
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capture molecules is corrected by quantitative detection of 
target and/or standard molecules in both sets (A, B). 

9. The method according to claim 1, wherein the capture 
molecules of the Second set (B) are totipotent capture 
molecules. 

10. The method according to claim 1, wherein the detec 
tion is performed on at least two arrays (7,7") present on the 
Surface of the Solid Support, wherein Said at least two arrayS 
(7,7") comprise capture molecules of a first set (A) for the 
detection of the Same target molecules, and 

each array comprises different Sub Sets (B, B) of capture 
molecules for the detection of target molecules that are 
different from one array to another array. 

11. The method according to the claim 1, wherein the 
fixing of the target molecules to the Second set(s) (B) of 
capture molecules is performed by a consumer addition of 
adaptor molecules to the capture molecules. 

12. The method according to the claim 1, wherein the 
molecules Selected from the group consisting of target, 
capture and adaptor molecules are nucleotide Sequences. 

13. The method according to the claim 12, wherein the 
fixing of the target molecules upon the Second Subset(s) (B) 
of capture molecules is obtained by a Sandwich hybridiza 
tion between the capture molecules, the target molecules 
through the adaptor molecules. 

14. The method according to the claim 13, wherein the 
adaptor molecule comprises a first portion, which allows an 
hybridization by complementary base pairing with a specific 
terminal portion of the capture molecule, and wherein the 
adaptor molecule comprises a Second portion which is 
Specific for at least a portion of one or more target mol 
ecules. 

15. The method according to the claim 1, wherein the 
target molecules and capture molecules are proteins and 
wherein the adaptor molecules are chimeric proteins or 
hybrid antibodies. 

16. The method according to the claim 1, wherein the 
target and the capture molecules are respectively: 

antigens and antibodies (or hyperVariable portions of Said 
antibodies) or 

antibodies (or hyperVariable portions of Said antibodies) 
and antigens. 

17. The method according to the claim 1, wherein the 
capture molecules of the Second set (B) comprise a terminal 
reactive chemical function able to bind Specifically to adap 
tor molecules. 

18. The method according to claim 17, wherein said 
terminal reactive chemical function is Selected from the 
group consisting of aldehyde groups, epoxy groups, acrylate 
groups or is a mixture thereof. 

19. The method according to claim 1, wherein said first set 
and Said Second Set of target molecules are present Simul 
taneously in a biological Sample. 

20. A detection and quantification kit which comprises: 
a Solid Support having a Surface comprising at least two 

Sets (A, B) of capture molecules present in different 
locations of Said Solid Support Surface, 

wherein the first set (A) of capture molecules at a first 
location, comprises at least three different capture mol 
ecules being Specific for a first Set of target molecules 
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to be detected and quantified in a Sample, Said capture 
molecules being able to fix directly the target mol 
ecules, 

wherein the Second set (B) of capture molecules at a 
Second location having at least three capture molecules 
unrelated to a Second Set of target molecules to be 
detected and quantified and having no direct binding 
affinity to fix target molecules, and 

one or more adaptor molecules which allow the binding of 
the target molecules of the Second set onto the capture 
molecules of the second set (B). 

21. The detection and quantification kit of claim 20 
further comprising components and information for obtain 
ing a relative quantification of the first Set of target mol 
ecules compared to the Second Set of target molecules. 

22. The detection and quantification kit according to claim 
20, wherein means for obtaining the relative quantification 
is a Standard molecule to be added in the Sample with the 
target molecules and Submitted to the same detection Step. 

23. The kit according to claim 20, wherein the capture 
molecules of the Second set (B) are totipotent capture 
molecules. 

24. The kit according to the claim 20, wherein the solid 
Support Surface comprises at least two arrays comprising 
capture molecules of the first set (A) for the detection of the 
Same target molecules and each array comprising different 
Sets (B, B) of capture molecules for the detection of target 
molecules being different from one array to another array. 

25. The kit according to the claim 20, wherein target, 
capture and adaptor molecules are nucleotide Sequences. 

26. The kit according to the claim 20, wherein target and 
capture molecules are proteins and wherein adaptor mol 
ecules are chimeric proteins or hybrid antibodies. 

27. The kit according to the claim 20, wherein targets and 
capture molecules are respectively: 

antigens and antibodies (or hyperVariable portions of Said 
antibodies); or 

antibodies (or hyperVariable portions of Said antibodies) 
and antigens. 

28. The kit according to claim 25, wherein the binding of 
capture molecules to target molecules is obtained by Sand 
wich hybridization between capture molecules, target mol 
ecules and adaptor molecules. 

29. The kit according to claim 28, wherein the adaptor 
molecule comprises a first portion which allows a hybrid 
ization by complementary base pairing with a specific 
terminal portion of the capture molecules and wherein the 
adaptor molecule comprises a Second portion which is 
Specific for at least a portion of one or more target mol 
ecules. 

30. The kit according to the claim 20, wherein the capture 
molecules (4) of the Second set (B) comprise a terminal 
reactive chemical function able to bind Specifically to the 
adaptor molecules. 

31. The kit according to claim 30, wherein said terminal 
reactive chemical function is Selected from the group con 
Sisting of an aldehyde group, an epoxy group and an acrylate 
group or is a mixture thereof. 


